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INTRODUCTION 
In recent years there has been an increased awareness by 
entomologists, virologists and public health officials in the north 
central United States with regard to human encephalitis due to arthropod-
borne viruses (arboviruses). Since 1965, when Thompson et al. reported 
the isolation of California encephalitis virus from the brain of a fatal 
case of encephalitis in Wisconsin, human encephalitis with serological 
evidence of California group virus infection has been under investigation 
in Iowa. A total of 49 human cases of California encephalitis has been 
serologically confirmed through 1973 (Y. W. Hong, personal communication). 
Human cases of encephalitis due to western equine encephalomyelitis and 
St. Louis encephalitis viruses have also been reported in Iowa in recent 
years (Wong et al. 1973). 
Vector studies were initiated in 1966 to determine virus-mosquito 
associations in Iowa. Through 1973, seven viruses, naziely, trivittatus. 
La Crosse, Flanders, western equine encephalonyelitis, Cache Valley, 
Turlock and St. Louis encephalitis, have been isolated from wild caught 
Iowa mosquitoes (Wong et al. 1970; 1973; Rowley et al. 1973). Of these 
seven, trivittatus virus (TVT), of the California encephalitis group (CE), 
has been the most frequently isolated. 
Aedes trivittatus (Coquillett) occurs throughout the north central 
United States and is extremely common in Iowa, Approximately 85% of 
the isolations of TVT virus in Iowa have been made from A. trivittatus. 
In addition to TVT virus, Bunyamwera, La Crosse, Jamestown 
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Canyon, Flanders and western equine encephalomyelitis viruses have been 
isolated from A. trivittatus (Anslow et al. 1969; Thompson et al. 1972; 
Sudia et al. 1971b; Wong et al. 1970; 1973). 
Relatively little is known concerning the host preferences of 
A. trivittatus, although other aspects of its biology have been studied 
(Abdel-Malek 1948a; Horsfall 1949; Horsfall, Lum and Henderson 1958; 
Wright and Knight 1966). Similarly, there is a paucity of information on 
the natural history of TVT virus. The objectives of this study were, 
(1) to determine the host preferences of A. trivittatus adults in an 
area of TVT virus transmission; (2) to determine the TVT virus immunity 
rates of various mammalian species within the area; (3) to ascertain 
the seasonal onse ; of TVT virus transmission; and (4) to detect the 
seasonal appearance of A. trivittatus adults in the area and attempt to 
correlate this event with the seasonal onset of TVT virus transmission. 
These studies will further our knowledge of the vertebrate host pre­
ferences of A. trivittatus and contribute to our understanding of the 
natural history of TVT virus. 
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REVIEW OF LITERATURE 
Aedes (Ochlerotatus) trivittatus (Coquillett) 
Classification and geographical distribution 
Aedes trivittatus was originally described as Culex trivittatus 
by D. W. Coquillett in 1902. His description was based on two female 
specimens collected at Chester, New Jersey, by Professor J. B. Smith. 
Felt (1904) and Smith (1904) both included Ç. trivittatus in their re­
spective publications on the mosquitoes of New York and New Jersey. 
Grossbeck (1904) described £. inconspicuus from three males and one 
female from Patterson, New Jersey. Howard, Dyar and Knab (1917) 
synonymized C. inconspicuus Grossbeck with A. trivittatus. In 1906, 
Coquillett published a new classification system for the mosquitoes of 
North and Middle America in which the name trivittatus was placed in the 
genus Ochlerotatus Lynch-Arribalzaga 1891. Later in 1906, Dyar and 
Knab, who classified the larval stages as "independent organisms", 
placed trivittatus in the genus Aedes Meigen 1818. Martini (1931) used 
Ochlerotatus as a subgenus within Aedes and Edwards (1932) included the 
species Aedes (Ochlerotatus) trivittatus in his classification of the 
mosquitoes of the world. This classification of A. trivittatus is 
maintained under the present system of classification (Stone 1965). 
Edwards (1932) subdivided the species of the subgenus Ochlerotatus 
into groups of similar species. A. trivittatus was Included in Group 
F, a series of related New World mosquito species. Ross (1964) sug­
gested that these species probably evolved along the "Central American 
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interface", some species presently occurring in North America and some 
in South America. Six species of Edwards' Group F occur in North 
America; these are A. atlanticus Dyar and Knab, A. dupreei (Coquillett), 
A. infirmatus Dyar and Knab, A. thelchter Dyar, A. tormentor Dyar and 
Knab, and A. trivittatus. The ancestral relationships within this 
group are of interest because trivittatus virus has been frequently 
isolated from A. trivittatus and A. infirmatus and the antigenically 
related Keystone virus has been frequently isolated from A. infirmatus 
and A. atlanticus (Wong et al. 1970; 1873; Rowley et al. 1973; Taylor 
et al. 1971). 
Aedes trivittatus is distributed in the United States from Maine 
to Idaho in the north and from Georgia to Arizona in the south (Fig. 1). 
It has been reported from all but nine of the contiguous 48 states 
(Carpenter and LaCasse 1955; Carpenter 1968, 1970). It has also been 
reported from Ontario and Nova Scotia (Carpenter and LaCasse 1955), 
Manitoba (Trimble 1972), and Mexico and Panama (Howard, Dyar and Knab 
1917). 
Aedes trivittatus occurs throughout the state of Iowa (Rowe 
1942a; 1942b) and may be locally abundant, outnumbering A. vexans 
(Meigen) in a ratio of 2:1 or 3:1 (Wong et ai. 1970). It was the 
third most abundant mosquito species in New Jersey light trap 
collections from rural areas in Iowa (Finger and Rowley 1972), and the 
second most abundant species collected in Dry-ice baited CDC miniature 
light traps (Wong et al. 1970). 
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Biology 
The biology of A, trivittatus has been studied by Rowe (1942b), 
Abdel-Malek (1948a; 1948b), Horsfall (1949), Horsfall, Lum and 
Henderson (1958), and by Wright and Knight (1966). Aedes trivittatus 
overwinters in the egg stage, which hatches into the first of four 
instars in the late spring or early summer. At 18-21° C, each of the 
first three instars is approximately one day in duration, while the 
fourth instar lasts three to four days. The pupal stage is of one day 
duration, so that the average time for development from hatching to 
adult emergence is approximately eight days. At 27° C, this minimum is 
reduced to six days (Abdel-Malek 1948a). Aedes trivittatus is multi-
voltine (Horsfall 1955); the number of broods depends upon precipitation 
patterns and seasonal temperatures from year to year. Rowe (1942b) 
observed at least three generations in Ames, Iowa. 
The larval habitat for A. trivittatus is temporary or intermittent 
water such as floodwater from creeks, woodland pools, rain pools, semi­
permanent ponds and intermittent marshes. Aedes trivittatus is 
associated with A. vëxans. A. nigromaculis (Ludlow), Psorophora ciliata 
(Fabricius), P. signipennis (Coquillett), Anopheles punctipennis (Say), 
^A f <• 1 ^  r* 4- 1 4 <1 4 1 n Af* O "f w O V # W ^  ^ ^ ^ W W ta 
(Williston) (Rowe 1942b). 
Adults occur in open as well as wooded areas and bite in shade 
and sunlight. A brief discussion of female biting behavior is given 
by Abdel-Malek (1948a). Rowe (1942b) reports that biting activity 
occurs from the early morning hours to 11 p.m. However, peak biting 
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activity is during the crepuscular period, from approximately 45 minutes 
before to 1 hour after sunset (Wright and Knight 1966). 
Aedes trivittatus is an aggressive and persistent attacker of man 
and inflicts an extremely painful bite (Owen 1937; Rowe 1942b; Tate and 
Gates 1944; Ross 1947; Abdel-Malek 1948a). Rowe (1942b) stated that 
with the exception of some Psorophora. this mosquito has the most pain­
ful bite of any Iowa mosquito. Owen (1937) and Tate and Gates (1944) 
reported its bite to be the most irritating of any species of mosquito 
in Minnesota and Nebraska respectively. 
Adult feeding habits 
The literature contains little information on the host preferences 
of A, trivittatus. Only one study, based on blood-meal identifications, 
includes records of A. trivittatus (Edman and Downe 1964). They 
identified nine ^  trivittatus blood meals; two were from sheep, two 
from rabbit, two from human, one from bovine and tvc cf zultipls host 
origin. All other host preference information is based on caged 
animal studies. Easton, Price and Graham (1968), who tested only 
lagomorphs and rodents, reported that 85.5% of all A. trivittatus 
collected in animal baited traps were attracted to rabbits. Wright 
and DeR)Hart (1970) reported that of 18 vertebrate hosts exposed, 
only the leopard frogs were not fed upon by A. trivittatus. The highest 
rate of engorgement occurred on the domestic rabbit. Unfortunately, 
this is not indicative of the natural feeding patterns, because this 
host is usually unavailable. In these studies substantial numbers of 
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A. trivittatus fed upon raccoon, opossum and the domestic chicken. A 
cottontail rabbit was exposed to high populations of A. trivittatus 
on only four occasions. Although only a moderate number of A. 
trivittatus were attracted to this animal, 82% of these were engorged. 
Wright and DeFoliart (1970) and Easton, Price and Graham (1968) found 
lower engorgement rates for rodent hosts, a phenomenon they attributed 
to the active nature of these animals. 
Aedes trivittatus as sl vector of arthropod-borne viruses 
There was a total of 353 virus isolations from Iowa mosquitoes 
from 1966 through 1972. More than half of these (198) were from A. 
trivittatus (Wong et al. 1970; 1973; Rowley et al. 1973; R. T. Alls, 
personal communication). Although TVT virus is the virus most often 
isolated from A. trivittatus, western equine encephalomyelitis. La Crosse, 
Bunyamwera, Jamestown Canyon and Flanders viruses have also been iso­
lated from this mosquito, western equine encephalomyelitis and 
La Crosse viruses were first reported in association with human 
disease by Howitt (1938) and Thompson et al. (1965), respectively, and 
these reports have been verified by others. Considerably less is 
known about the pathogenicity for humans of Bunyamwera, Jamestown Canyon 
and Flanders viruses. 
Trivittatus Virus 
Classification 
Trivittatus virus was first isolated from a pool of A. trivittatus 
mosquitoes collected by Dr. Carl Eklund in North Dakota (Hammon, Reeves 
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and Gather 1952). Trivittatus is in the California encephalitis group 
(CE) of viruses. Twelve viruses presently constitute this group 
(Melnick 1971). The CE viruses have been placed in the Bunyamwera 
supergroup which includes single stranded RNA. viruses with diameters of 
90-100 nm and helical symmetry. These viruses have an internal helical 
conçonent 9 nm in width (Melnick 1971; 1972). 
On the basis of immunoelectrophoretic studies, subgrouping within 
the CE virus group is possible. In this scheme, TVT virus and Key­
stone (KEÏ) virus each belong in a subgroup of their own, while 
California encephalitis. La Crosse (LAC), snowshoe hare (SSH), San 
Angelo (SA), Jerry Slough (JS), Jamestown Canyon (JC), Tahyna (TAH), 
Lumbo (LUM) and Melao (MEL) all belong in the California encephalitis 
subgroup (Wellings, Sather and Hammon 1971). Inkoo viirus, not treated 
by Wellings et al. (1971), is also a member of the CE group but its 
subgroup status has not been ascertained (Brummer-Korvenkontio et al. 
1973). 
Distribution and vector associations 
Trivittatus virus isolations have been reported from the ten 
states designated in Fig. 2. In Alabama, there has been one isolation 
of TVT virus from A. infirmatus (Sudia et al. 1971b). In Florida, 
where 92 TVT virus isolations have been made, 87 came from A. infirmatus. 
3 from A. taenlorhynchus (Wiedemann), one from the A. atlanticus-
tormentor group and one from Anopheles crucians Wiedemann (Wellings, 
Lewis and Pierce 1972). In Utah, the virus has been isolated from 
9 
A. dorsalis (Meigen), inornata and P. signipennis (Sudia et al. 
1971b). 
In the north central United States, A. trlvittatus seems to be the 
predominant vector of TVT virus. In Minnesota, North Dakota, South 
Dakota, Ohio and Illinois, TVT virus has been isolated only from ^  
trivittatus (Sudia et al. 1971b). In Wisconsin, eight of nine TVT 
virus isolations were from A. trivittatus and one was from A. communis 
(De Geer). DeFoliart et al. (1972) acknowledged that there is a chance 
of error in mosquito identification between A, trivittatus and A. 
communis because the species greatly resemble one another. 
In Iowa, 178 Isolations of TVT virus have been reported; 85.4% of 
these have been from A. trivittatus. Only occassional isolations of 
TVT virus have been made from other species. Wong et al. (1970) 
reported 12 isolates from A. vexans, one from Coquillettidia perturbans 
(Walker), one from C. pipiens L. and four from unidentified Aedes 
mosquitoes. Wong et al. (1973) reported one isolate from Cu. inornata, 
one from Co^, perturbans and three from unidentified Aedes mosquitoes. 
Rowley et al. (1973) reported one isolate from A, vexans and one from 
Co. perturbans. Data for 1972, indicate that there was one isolation 
of TVT virus from Co. perturbans (W. A. Rowley, unpublished data). 
Vertebrate host associations 
There is a paucity of information on the vertebrate hosts of TVT 
virus. Antibodies specific for TVT virus have been serologically 
detected in man (Kokemot et al. 1969; Monath et al. 1970; Y. W. Wong, 
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personal communication), cottontail rabbits (Kokemot et al. 1969), 
horses, cattle and dogs (Parkin 1973), and deer (Emmons 1968; Issel, 
Trainer, and Thompson 1972b). Although Emmons (1968) reported TVT 
virus antibodies in a deer in California, no TVT virus isolations have 
been reported from California despite the testing of 160,157 mosquitoes 
collected in 1969 (Sudia et al. 1971a). 
Sentinel or indicator animals are often employed to detect the 
presence of TVT virus activity in field situations. Emmons (1968) 
suggested that deer may serve as useful indicator animals. Data from 
Wisconsin indicate that deer would be most suitable for studies in­
volving Jamestown Canyon and La Crosse strains of CE virus to which 
deer are more susceptible (Issel, Trainer, and Thonçson 1972a). Parkin 
(1973) presented evidence that horses and cattle could also be used. 
McKiel, Hall and Newhouse (1966) discussed the use of sentinel rabbits 
in the surveillance of CE group viruses. Wong et al. (1970) found 
antibody against CE group viruses in 13 of 51 sentinel rabbits in Iowa. 
Trivittatus virus was isolated from one of these rabbits. Jennings 
et al. (1968) and Kokemot et al. (1969) used sentinel rabbits to 
monitor TVT virus in Florida and Illinois respectively. Rabbits 
appear to be the animal of choice for surveillance of TVT virus activity 
because of their susceptibility to the virus (Wong et al. 1970) and 
because of their capacity to serve as a source of blood meal for A. 
trivittatus mosquitoes (Wright and DeFoliart 1970). 
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Public health significance 
The status of TVT virus as a human pathogen is not known. Al­
though attempts to locate human cases following the initial discovery 
of this virus failed, the virus was suspected of producing an illness 
of the summer febrile type (Taylor 1967). As a member of the CE virus 
group, TVT virus may justify the suspicion by some workers that it could 
be pathogenic for some humans. During the five year period 1967-1971, 
CE was the most prevalent form of arthropod-borne encephalitis in the 
United States (USDHEW 1973). In a serological survey conducted in 
Minnesota, .Monath et al. (1970) detected TVT virus infections in people 
of all ages. Kokemot et al. (1969) suggested that public health 
authorities be alerted to the possibility of encephalitis due to this 
virus. Because of the possible implications of TVT virus in human 
disease, Sudia et al. (1971b) suggested the establishment of viral 
diagnostic capabilities throughout the geographic range of the virus. 
Host Preference Studies with Mosquitoes 
Methods for studying host preference 
An understanding of the host preferences of blood-sucking arthro­
pods is of prime importance in the study of arthropod-borne diseases 
(Weitz 1960). Methods frequently employed to study host preferences 
include field and laboratory observation of feeding arthropods and the 
identification of blood meals from field caught specimens. 
Field observations involve the collections of arthropods attracted 
to caged animals. The work of Easton, Price and Graham (1968) and 
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Wright and DeFoliart (1970), discussed under adult feeding habits, are 
exanq)les of such studies. 
Observations of caged mosquitoes under laboratory conditions are 
widely used for studying mosquito-host preferences. Mclver (1968) 
studied the preferences of A. aegypti (L.) and C. tarsalis for mice 
and chicks. This method allows one to test the effects of odors (Mclver 
1968), perspiration (Khan et al. 1969) and other chemicals including 
repellents. Intraspecific as well as interspecific differences in host 
suitability can be evaluated (Khan et al. 1969; 1970). Although much 
can be learned through laboratory observations, especially in the 
behavioral sense, there is the problem of relating results to a field 
situation. Therefore, identification of blood meals of mosquitoes 
collected in the field is the most widely used method of studying host 
preferences. 
All but one of the blood-meal identification methods mentioned 
below, hemoglobin crystallization, rely upon the properties of the 
serum portion of the blood meal. In the hemoglobin crystallization 
test, erythrocytes are hemolyzed and the hemoglobin is allowed to cry­
stallize in the presence of ammonium oxalate on a glass slide. Crystals 
are observed under a microscope and identification of the blood meal is 
based on crystal morphology. Washino and Else (1972) reported that this 
technique, if perfected, could prove useful as a field tool for rapid 
blood-meal identification. 
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Several serological techniques have been employed for arthropod 
blood-meal identification. Although passive hemagglutination inhibition 
(Tempelis and Rodrick 1972) and fluorescent antibody (McKinney, 
Spillane and Holden 1972) methods have recently been proposed for mos­
quito blood-meal identification, the precipitin test, as described by 
Tempelis and Lofy (1963), is still the technique of choice. 
The capillary precipitin test 
A precipitin reaction results when specific antibodies, formed in 
response to antigenic stimulation, combine with that antigen forming a 
complex which is visible as a precipitate. The precipitin reaction was 
first reported by Kraus in 1897, but it was Nuttall (1904), who first 
used the reaction to establish antigenic relationships between the 
blood proteins of animal species. Gozony, Hindle and Ross (1914) 
suggested that serological methods might be applied to the identification 
of arthropod blood =eals. 
The procedure described by Tempelis and Lofy (1963) is often used 
for the identification of mosquito blood meals. Capillary tubes are used 
to conserve reagents. Two additional variations on the precipitin test 
involve the use of disposable microplates or agar gels. Disposable 
plastic microplates have been used when quantities of antigen are very 
small, as with extracts of blood meals of phlebotomine sandflies (Tesh 
et al, 1971). In the agar gel diffusion method (Chamberlain and Sudia 
1967; Crans 1969), antigen and antisera are introduced into small wells 
in an agar plate. As the substances diffuse through the agar, bands of 
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precipitation are formed between the homologous systems at zones of 
equivalence. Both the agar gel diffusion and the capillary tube 
techniques are widely used for mosquito blood-meal identification. 
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MATERIALS AND METHODS 
Description of Study Area 
The study area is located at the eastern boundry of the Iowa 
Conservation Commission Nursery on the south edge of Ames, Iowa, 
approximately one-half mile southeast of the intersection of U.S. 
Highways 30 and 69 (Fig. 3). Natural drainage from fields, natural 
springs and overflow from sewage settlement ponds and storm sewers 
form a small stream which meanders eastward approximately one-half 
mile and empties into the Skunk River. 
Vegetation accompanying the stream includes elm (Ulmus L.), oak 
(Quercus L.), maple (Acer L. ), Cottonwood (Populus L.), mulberry 
(Morus L.), and hackfaerry (Celtls L.) as the predominant trees. In 
the summer, ragweed (Ambrosia L.), giant ragweed (Ambrosia), golden 
rod (Soledago L.), nettles (Urtica L.), jewelweed (Impatiens L.) and 
tall grass provide ample refuge for adult mosquitoes. Predcsinant 
mammals in the area are raccoons (Procyon lotor L.), opossums 
(Didelphis marsupialis L.), cottontail rabbits (Svlvilagus floridanus 
(J. A. Allen)), and fox squirrels (Sciurus niger L,). The stream and 
its surrounding vegetation are bounded on the north and south by com 
fields and on the west by the Nursery (Fig. 3). In a more detailed map 
of the study area, the orientation of the stream, sewage settlement pond 
and the Nursery property line can be seen in relation to the location of 
various research operations (Fig. 4). 
This area was selected for study because preliminary arbovirus 
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survey work in 1969 established the presence of TVT virus and substantial 
populations of A. trivittatus mosquitoes. Subsequent investigations in 
1971, 1972 and 1973 confirmed the 1969 studies. A. trivittatus consti­
tuted 83%, 85% and 67% of the mosquitoes collected in Dry-ice baited CDC 
miniature light traps during the three years. The presence of TVT virus 
has also been confirmed; 49 TVT virus isolations have been made from A. 
trivittatus collected at this location through 1973 (R. T. Alls, personal 
communication). 
Identification of Blood Meals 
Collection of blood-fed mosquitoes 
Blood-fed females were collected with a Malaise trap (Townes 1962) 
and with Dry-ice baited CDC miniature light traps (Sudia and Chamberlain 
1962). These traps are illustrated in Figs. 20 and 21. The precise lo­
cation of the Malaise trap within the study area is indicated in Fig. 4. 
This site was chosen because substantial numbers of A. trivittatus were 
encountered and because the location was out of the way of nursery opera­
tions. In 1972, when collections were made only by Malaise trap, 347 
blood-fed A. trivittatus were collected for testing out of a total of 
16,207 Ac trivittatus. In 1973. only 38 blood-fed A. trivittatus were 
found among the 1,081 A. trivittatus collected in the Malaise trap. When 
it became apparent that an insufficient number of blood-fed mosquitoes was 
being collected in the Malaise trap, intensive CDC trapping was initiated. 
Dry-ice baited CDC miniature light traps were set up at four locations 
within the study area. Three of the traps were operated where sentinel 
rabbits had been located earlier in the summer. The fourth CDC trap was 
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placed near the southern property line (Fig. 4). No attençt was made to 
count the total number of A. trivittatus collected in the CDC traps, but 
215 blood-fed A. trivittatus were collected by this method. 
Blood-fed mosquitoes were classified as to the condition of their 
abdomens. A classification system similar to, but different from, that 
of Edman and Bidlingmayer (1969) was used: i) slightly engorged or with 
a questionable blood meal; ii) partially engorged (less than 3/4); iii) 
fully engorged (Fig. 5). The mosquitoes were then placed in gelatin 
capsules that were in turn held in glass vials, and were frozen and main­
tained at -76° C until testing. 
Preparation of blood meals for identification 
Each abdomen containing a blood meal was separated from the rest of 
the mosquito (Fig. 6), placed into a 12 X 75 mm plastic tube^ and ground 
with a glass rod until the blood meal was released from the midgut. Pre­
liminary grinding facilitates extraction of the blood meal after the 
addition of phosphate buffered saline (PBS). Following preliminary 
grinding, 0.5 ml PBS (pH 7.4) was added to each tube (Fig. 7). 
The PBS was prepared according to the formula given by Wellings 
(1969) and is included in the Appendix A, Grinding and stirring were 
then continued until the blood meal appeared to be evenly distributed 
throughout the solution. The tubes that contained the blood-meal 
extracts were set aside for approximately 2 hours to allow the 
^Falcon Plastics (Div. Becton, Dickinsçn and Co.), 1950 
Williams Drive, Oxnard, California 
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particulate matter (pieces of mosquito integument) to settle to the 
bottom. The color of these blood-meal extracts varied considerably 
depending on the quantity and freshness of the blood (Fig. 8). 
Preparation of antisera 
Two types of antisera, specific and broadly reacting screening 
antisera, were prepared for use in the capillary precipitin test. 
Specific antisera were prepared against the blood serum proteins of 
dog, horse, bovine, human, opossum, cat, raccoon, squirrel and cotton­
tail rabbit. Domestic rabbits were used for all antisera except for 
the anti-cottontail serum which was prepared in chickens. Inoculations 
were made with a disposable syringe and a 1 1/2 in., 18 ga. disposable 
needle. The following schedule for rabbit inoculation was obtained 
from J. Gibson Johnston, Jr. of the Arbovirus Ecology Laboratory, Center 
for Disease Control, Ft. Collins, Colorado. 
Day 0 - 0.5 ml normal anisial sarua inoculated 
into the muscle of the rear leg 
Day 2 - 1.5 ml normal animal serum inoculated 
i.m, into the other rear leg 
Day 4 - 3.0 ml normal animal serum inoculated 
i.m. into the first rear leg 
Day 18 - 3.0 ml normal animal serum inoculated 
i.m. into the rear leg 
The rabbits were bled from the ear vein every other day beginning 
on day 28 and the sera tested to determine maximum antibody titers and 
time for large volume bleeding. Approximately 1 ml of blood was taken 
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from the ear vein of each rabbit. These blood samples were allowed to 
clot and the sera were separated from the clots. Serum samples were 
titrated against dilutions of the normal animal serum from which 
inoculations were made. The dilutions used were: 1:100; 1:400; 1:800; 
1:1600; 1:3200; 1:6400; and 1:12800. Titers for these specific anti-
sera were at least 1:6400 in all cases and 1:12800 in some rabbits. 
Anti-cottontail serum was produced in chickens since the pro­
duction of anti-cottontail serum in laboratory rabbits resulted in un­
satisfactory titers. Each chicken received one inoculation of 4.0 ml 
of cottontail rabbit serum on day 0. The serum was inoculated into the 
wing vein using a 1 1/2 in. 18 ga. disposable hypodermic needle. 
Chickens were exsanguinated from the jugular vein on day 9. Anti­
serum produced by this method titered 1:6400. Anti-opossum serum was 
made in chickens as well as rabbits. Antisera prepared in chickens 
were brought to a NaCl concentration of 8% by the addition of NaCl in 
keeping with the procedures outlined by Tençelis and Lofy (1963). A 
sodium chloride concentration of 8% is optimal for the precipitin 
reaction with chicken antiserum (Goodman et al. 1951). 
Three screening antisera, one against mammals, one against birds 
and one against amphibians and reptiles were also prepared in rabbits. 
The use of screening sera allows more efficient use of the specific 
antisera. For example, blood meals of avian origin need not be tested 
against antiserum specific for each species of mammal. Anti-mammalian 
screening serum was produced using an inoculum composed of equal portions 
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of serum from dog, horse, bovine, man, cat, raccoon, and squirrel. 
Equal volumes of serum from Spermophilus tridecemlineatus (Mitchill) 
and 2" niger serum constituted the squirrel portion of the inoculum. 
The same schedule used for the preparation of the specific antiserum 
was used for the preparation of the anti-mammalian screening serum, 
except the amounts of inoculum were increased to enhance antibody 
production in the rabbits. The following schedule of inoculations 
was used to produce anti-mammalian screening serum in laboratory 
rabbits : 
Day 0 - 0.75 ml of pooled mammalian serum 
inoculated into muscle of rear leg 
Day 2 - 1.75 ml of pooled mammalian serum 
inoculated i.m. in other rear leg 
Day 4 - 3.50 ml of pooled mammalian serum 
Inoculated i.m. in first rear leg 
Day 18 - 3.50 ml of pooled mammalian serum 
inoculated i.m. into rear leg 
The rabbits were bled from the ear vein every other day beginning 
on day 28 and the sera titrated against specific mammalian sera of the 
types included in the pooled Inoculum and also against cottontail, 
opossum, avian, reptilian and amphibian sera. The anti-mammalian 
screening serum obtained using this procedure titered 1:6400 or 1:12800 
against all sera included in the Inoculum except the Spermophilus and 
Sciurus which did not elicit a visible reaction in dilutions of greater 
than 1:800. The anti-mammalian screening serum was negative for anti­
bodies against cottontail, opossum, avian, reptilian and amphibian sera. 
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Anti-avian serum was produced using an inoculum coiiq>osed of equal 
volumes of serum from mourning doves (Zenaidura Bonaparte), ducks 
(Anas L.)> chickens (Gallus Brisson), and passerine birds of various 
species. A rabbit was injected with 0.5 ml, 1.5 ml, 3.0 ml and 3.0 ml 
of the pooled avian sera on days 0, 2, 4 and 18, respectively. Titers 
of 1:6400 and 1:28000 were obtained using the above protocol. Anti-
avian screening serum was negative for antibodies against all mammalian, 
reptilian and amphibian sera. 
Anti-amphibian-reptilian serum was prepared by injecting equal 
parts of anuran (Rana L. and Bufo Laurenti), snake (Thamnophis Fitzinger 
and Matrix Laurenti), and turtle (Chrysemys Gray) serum. Pooled 
amphibian-reptilian inoculum was injected into a rabbit following the 
same protocol outlined for the preparation of anti-avian serum. Anti­
body titers of 1:12800 were obtained against the serum of each species 
of amphibian or reptile. The anti-amphibian-reptilian screening serum 
was negative for antibodies against all mammalian and avian sera. 
The capillary precipitin test 
Steps in the performance of the capillary precipitin test are 
illustrated in Figs. 9, 10, 11, and 12. Capillary tubes 75 mm in 
length with an inside diameter of 1.10 mm^ were used to perform this 
test. A droplet of antiserum was placed on wax paper using a disposable 
^Trident Capillary Tubes (V23922B). Curtin Matheson, 1859 Green-
leaf Avenue, Elk Grove Village, Illinois 
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Pasteur pipette.^ Similarly, droplets of the blood-meal extracts were 
placed separately on the same wax paper (Fig. 9). Although there 
was some variation in the volume delivered in one droplet from these 
pipettes, in general each droplet was sufficient to perform a single 
precipitin test. Tips of capillary tubes were inserted into the anti­
serum which was allowed to fill approximately one-third of the tube 
(Fig. 10), The capillary tube was then inserted into the droplet of 
antigen (blood-meal extract) and an equal quantity of this fluid was 
drawn into the tube below the antiserum (Fig. 11). The capillary tube, 
two-thirds filled with reagents, was inverted into a clay strip so that 
the antiserum was beneath the more dilute blood-meal extract (Fig. 12). 
In all tests, positive and negative controls were conducted on all 
antisera. Positive controls were 1:1000 dilutions of the homologous 
animal sera. Negative controls consisted of tests with heterologous 
sera. For example, when a blood-meal extract was tested against 
anti-dog, anti-horse and anti-bovine serum, dog, horse and bovine sera 
(1:1000 dilutions) were also tested against each of these antisera. 
Results were considered accurate when controls were positive only for the 
homologous antisera. 
The capillary tubes held in the clay strip (Fig. 13) were incubated 
at 27° C and the results were read at 1, 2, 4, and 24 hours. Positive 
precipitin reactions (milky white precipitate) were usually visible 
^Flsherbrand (Cat. No. 13-678-5A). Fisher Scientific Co., 
Pittsburgh, Pennsylvania 
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within one or two hours (Fig. 14). Weaker reactions (involving smaller 
or older blood meals) were usually visible within four hours; extremely 
weak reactions were sometimes visible only after 24 hours. After 
incubation at 27° C for four hours, the tests were placed in a re­
frigerator (4° C) and held overnight to maximize precipitation. 
Protocol for identification of mosquito blood-meal extracts 
The scheme for identification of blood-meal extracts (Fig. 15) 
was modified from the protocol distributed by the Arboviral Disease 
Section, CDC, in a course on Techniques in Arbovirology, held June 
12-16, 1972 at Fort Collins, Colorado. The extracts were initially 
tested for the presence of mammalian and avian serum proteins. 
Blood-meal extracts which reacted positively with the anti-avian serum 
were not tested further since earlier work (Wright and Defoliart 1970) 
indicated that mammals are the most likely hosts for this mosquito 
species. Extracts positive for mammalian serum proteins were tested 
against anti-dog, anti-horse and anti-bovine sera. If these tests 
were negative, the blood-meal extracts were tested against anti-raccoon, 
anti-squirrel, anti-cat and anti-human sera. Extracts that did not 
react with either the anti-avian or anti-mammalian screening sera were 
tested using the specific anti-opossum and anti-rabbit sera, and the 
anti-amphibian-reptilian screening serum. The rationale for grouping 
the tests for cottontail and opossum blood meals with the test for 
amphibian or reptilian blood meals is as follows: 1) Cottontail serum 
was not included in the pooled mammalian inoculum because laboratory 
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rabbits do not respond well imminologically to serum from other 
lagomorphs, 2) Opossum serum could be withheld from the pooled 
mammalian inoculum without fear of obtaining false positive reactions 
in the mammalian screening tests, because the opossum is not closely 
related to any other North American mammal, and 3) The 
anti-opossum serum was used as a control because both chicken anti-
opossum serum and rabbit anti-opossum serum were available. 
Trivittatus Virus Antibody in Wild Mammals 
Mfrmmal trapping 
Mammal trapping was carried out in 1972 and 1973 using collapsible 
live traps.^ Both #202 traps (6 in. x 6 in. x 19 in. folding single 
door) and #203 (6 in. x 6 in. x 24 in. folding double door) traps were 
used. In 1972, several larger traps modelled after the U.S. Biological 
Survey cat trap (Stuewer 1943) were also used. These traps, %hich were 
excellent for capturing raccoons, were unavailable in 1973. The traps 
were baited with apples and field com. The apples were sliced and 
placed in front of and inside the traps. The com was left on the cobs 
but the cobs were chopped into 1 in. or 2 in. lengths. These short cobs 
of com were similarly placed about the entrance of the trap, inside the 
entrance and behind the treadle at the back of the trap. The traps 
were checked and rebaited each morning. 
^Tomahawk Live Trap Co., P. 0. Box 233, Tomahawk, Wisconsin 
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Trapped animals were immobilized with Ketaset^ (ketamine hydro­
chloride) to facilitate handling. The body weight of each animal was 
estimated and the drug was administered intramuscularly at a rate of 
5-10 mg/lb. of body weight, Ketaset was administered with a 2 1/2 cc 
disposable syringe fitted with a 21 ga. 1 in. needle. For opossums 
and raccoons the drug was given through the mesh of the trap (Fig. 16). 
For cottontails and fox squirrels, the drug was given while the animal 
was being held firmly against the back of the cage with a heavy towel. 
Ketamine hydrochloride is a rapid acting anesthetic; most of the animals 
could be safely handled within five minutes after injection. Specimen 
number, tag number and date of capture were recorded while the drug was 
taking effect. 
Each mammal was bled by cardiac puncture using a 5 cc disposable 
syringe fitted with an 18 ga., 1 1/2 in. disposable hypodeirmic needle 
(Fig. 17). The blood was immediately placed into a sterile labelled 
tube, where it was allowed to clot. Each animal was tagged for future 
identification (Figs. 18 and 19). Only one serum sample was taken from 
each animal captured. The animals were placed under nearby shrubbery 
to recover from the anesthetic. They usually became ambulatory within 
30 minutes; total recovery took at least one hour. 
A wooden applicator stick was used to "ring" the blood clots, thereby 
separating them from the inside surface of the tubes. The tubes were 
^Veterinary Products, Bristol Laboratories, Division of Bristol-
Myers Co., Syracuse, New York 
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placed in a rack and subsequently in a refrigerator to allow the clot to 
shrink away from the wall of the tube. This process of ringing and re­
frigeration minimizes hemolysis and maximizes serum release from the 
clot. After 2-3 hours, blood samples were centrifuged at 1,500 rpm for 
10 minutes and the sera were drawn off with a sterile Pasteur pipette. 
Serum samples were placed in sterile labelled tubes and stored at -76° C 
until testing. 
Virus neutralization tests 
Serum samples were sent to the State Hygienic Laboratory of Iowa 
at the University of Iowa, Iowa City, Iowa, where virus neutralization 
tests were conducted. Sera were tested for neutralizing antibodies 
against TVT, La Crosse, St. Louis, western equine encephalomyelitis, 
and Jamestown Canyon viruses. Neutralization tests were conducted in 
BHK-21 cell cultures following the procedures outlined below. Sera were 
inactivated by heating at 56° C for 30 minutes. Two-fold dilutions of 
each serum were prepared (diluent used in virus neutralization test 
is given in Appendix A), Volumes of 0.025 ml of the serum dilution were 
dispensed into the proper wells of sterile disposable tissue culture 
micro-titer plates. Serum controls were included to test for the 
toxicity of each serum for the cells. To each set of serum dilutions 
(except for two serum controls) was added 0.025 ml of a dilution of 
virus containing approximately 100 TCID^Q (tissue culture infective dose) 
as determined by previous titration. The acceptable range for the 
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virus dose was 17 to 300 TCID^^. The plates were then incubated for 
one hour at 37° C to allow any antibodies in the sera time to neu­
tralize the virus. At the end of the incubation period, 0.15 ml of 
suspended cells was added to each well; wells containing 0.05 ml diluent 
were used as cell controls. The plates were sealed with transparent 
tape and incubated for 5 or 6 days. 
Plates were examined for cytopathogenic effects (CPE) under an 
inverted microscope. No CPE in the overall area of the cell sheet, -, 
indicated lack of viral activity or specific neutralization of the 
virus. Partial cell growth with some CPE, (+), was considered incom­
plete neutralization of the virus. No cell growth or complete CPE 
indicated no neutralization of the virus, +. The tests were conducted 
in duplicate (see Appendix C), so that the following readings and 
interpretations were possible: 
Neutralizing Antibody 
Readings (Titer in Serum) 
-H-; (+)+; (+)(+); +- < 10 
(+)- ^ 10 
=: 1:10 
Vector Population Activity 
Adult vector population activity in the study area was monitored 
using a Malaise trap (Fig. 20). The Malaise trap is believed to be a 
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less biased sampling method than light traps because it doesn't rely 
upon an attraction stimulus (Breeland and Packard 1965). With a 
Malaise trap, substantial numbers of male mosquitoes are collected as 
well as females. Also, it was hoped that sufficient numbers of blood-
fed females would be collected for blood-meal identifications. Previous 
studies in the area with a New Jersey light trap, indicated that the 
latter method captured more mosquitoes than could be identified and 
counted with existing personnel resources. 
The Malaise trap was operated from June 18th to October 24th in 
1972 and from March 27th to November 4th in 1973. Mosquitoes were 
collected daily and identified as soon as possible, usually within a 
day after collection. All blood-fed females were stored at -76° C to 
maintain the integrity of the blood meals for identification by the 
capillary precipitin test. 
Early Summer Virus Activity 
Sentinel rabbit monitoring system 
Three male domestic rabbits (Oryctolagus cuniculus L.), approxi­
mately six months of age, were used as sentinels. On February 22, 
1973, prior to their placement in the field, rabbits were bled from the 
marginal ear vein using the method described by Carpenter (1965). 
Rabbits were restrained in a rabbit box during bleeding (Fig. 22). The 
posterior margin of the ear was shaved with a razor blade, exposing 
the marginal vein. The razor blade and the ear were swabbed with 
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alcohol and dried with sterile cotton; the vein was then nicked with 
the razor blade. This procedure, if carried out properly, usually re­
sults in a steady flow of blood. The first bleedings were made prox-
imally, successive bleedings being made slightly distal to the previous 
one, thus preserving the integrity of the ear vein for later bleedings. 
One ml of blood was drawn at each bleeding. Blood flow was stopped 
by pinching the vein distad to the nick and holding a sterile cotton 
pledget on the wound until the bleeding stopped. 
The blood samples were handled in the same manner as were the 
blood samples from the live trapped mammals. After clotting, samples 
were ringed with sterile wooden applicator sticks and refrigerated for 
two to three hours. The tubes were then centrifuged at 1500 rpm for 
10 minutes and the serum drawn off with a sterile Pasteur pipette. The 
serum and clot of each sentinel rabbit blood sample were stored separate­
ly in sterile labelled tubes at -76° C. The serum samples were sent to 
the State Hygienic Laboratory of Iowa where they were tested for neu­
tralizing antibodies against TVT, La Crosse, St. Louis, western equine 
encephalomyelitis and Jamestown Canyon viruses. These virus neu­
tralization tests were performed following the procedures outlined in 
the previous section. 
Serum samples collected from the sentinel rabbits on February 22, 
1973 were negative for TVT virus neutralizing antibodies. The rabbits 
were bled again on March 26th and placed in the study area on March 27th. 
Fig. 4 indicates the precise location of these sentinels within the 
study area. The sentinel rabbit cages were suspended by wires from 
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trees to protect them from predatory animals such as cats, dogs and 
raccoons (Fig. 23). All cages were fitted with padlocks and stenciled 
with warnings to discourage humans from tampering with them. Rabbits 
were fed and watered every other day and bled weekly from April 4th 
through July 18th, 1973 (except for the week ending April 14th). 
Virus isolation 
Attempts were made to isolate virus from each of the rabbits that 
seroconverted. Blood clots from one and two weeks prior to the first 
serological evidence of virus infection were processed for virus 
isolation at the State Hygienic Laboratory of Iowa. Each clot was 
ground with tryptose phosphate broth and sterile alundum in a cold 
mortar with a pestle. The mixture was centrifuged and the supernatant 
was drawn off, treated with penicillin and streptomycin, and inoculated 
intracerebrally into suckling mice (0.02 ml per mouse). All the mice 
were observed for clinical signs of central nervous system disorder. 
The brains of dead or sick mice were processed for passage into new 
litters of suckling mice. Virus isolates were identified by virus 
neutralization tests. 
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RESULTS 
Identification of Mosquito Blood Meals 
Results of mosquito blood-meal identifications are presented in 
Table 1. Of the 600 blood meals tested, 409 (68.17%) were of rabbit 
origin. Although the majority of A. trivittatus had fed upon rabbits, 
some had utilized other vertebrate sources. Birds, raccoons, humans 
and bovines appeared to be occasionally used as alternate sources, while 
squirrels, opossums, cats, Amphibians, reptiles and horses were fed 
upon relatively infrequently. One mosquito was determined to have had 
multiple feedings (on rabbit and bird). Only 19.50% (117 of the blood 
meals) could not be identified. 
Blood-meal identification data from 1972 Malaise trap collections 
were examined for evidence of a seasonal shift in host preference. The 
nature of the results (68.17% of the blood meals tested were of rabbit 
origin) was such that the data were examined for a change in feeding 
patterns toward or away from cottontail rabbits. No such seasonal 
change was detected using the chi-square test. 
In 1973, Malaise trap collections of blood-fed A. trivittatus 
were supplemented with Dry-ice baited CDC miniature light trap 
collections. No attençt was made to cooçare statistically the results 
of blood-meal identification of mosquitoes collected using Malaise and 
CDC trapping methods since the bulk of Malaise trap data was derived 
from 1972 and the CDC light trap data from 1973 collections. The CDC 
traps were placed in four different locations within the study area 
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(Fig. 4), No significant differences in feeding patterns were detected 
between these four locations using the chi-square test. 
Table 1. Results of identifications of blood meals of 
A. trivittatus collected in central Iowa in 
1972 and 1973 
Source Number of mosquitoes Percent of total 
Rabbit 409 68.17 
Bird 15 2.50 
Raccoon 14 2.33 
Human 14 2.33 
Bovine 12 2.00 
Squirrel 6 1.00 
Opossum 4 0.67 
Cat 3 0.50 
Ançhibian-reptilian 3 0.50 
Horse 2 0.33 
Multiple 1 0.17 
Unidentified 117 19.50 
Total 600 100.00 
Trivittatus Virus Antibody in Wild Mammals 
Of the 77 sera tested, 21 (27.3%) contained TVT virus neutralizing 
antibodies. The results (number positive/number tested) are pre­
sented in Table 2. The highest frequency of TvT neutralizing anti­
bodies occurred in the eastern cottontail rabbit in lAich 10/22 
(45.5%) sera were positive. The second highest frequency was detected 
in the fox squirrel in which 7/24 (29.2%) sera were positive. Only 
3/25 (12%) opossums and 1/6 (16.7%) raccoons were positive. 
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Table 2. Results of TVT virus neutralization tests on sera 
collected from wild mammals in central Iowa in 1972 
and 1973 
Species No. positive/No. tested Percent positive 
Eastern cottontail 10/22 45.5% 
(S. floridanus) 
Fox squirrel 7/24 29.2% 
(S. niger) 
Opossum 3/25 12.0% 
CD. marsupialis) 
Raccoon 1/6 16.7% 
(P. lotor) 
Total 21/77 27.3% 
Vector Population Activity 
There was a decrease in the total number of mosquitoes and per­
cent conqiosition of A, trivittatus from 1972 to 1973, taken in Malaise 
trap collections. In 1972, 16,207 (56,8%) of the 28,504 mosquitoes 
collected were A, trivittatus. while in 1973, 1,081 (12.6%) of the 
8,604 mosquitoes collected were A. trivittatus. The number and percent 
composition of the mosquitoes collected in the Malaise trap in 1972 and 
1973 are presented in Table 3. 
In 1972, Malaise trap operations were begun on June 18th after the 
first brood of A. trivittatus had emerged. Examination of the 16,207 
A. trivittatus collected in 1972 revealed 347 blood-fed females. In 
1973, the Malaise trap was placed in the study area on March 27th, the 
same day the sentinel rabbits were set out. The first adult female 
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Table 3. Number and percent conposition of some species of mos­
quitoes collected by Malaise trap, Ames, Iowa, in 1972 
and 1973 
Species Number collected Percent composition 
1972 1973 1972 1973 
A. trivittatus 16,207 
A, vexans 4,353 
tarsalis 317 
C. pipiens complex^ 7,115 
Cu. inomata 48 
Other species 464 
Total 28,504 
1,081 56.8% 12.6% 
2,087 15.3 35.9 
260 1.1 3.0 
2,642 25.0 30.7 
1,155 0.2 13.4 
379 1.6 4.4 
8,604 100,0% 100.0% 
^Includes C. pipiens pipiens, C. restuans and C. salinarius 
A, trivittatus was collected on May 24th and the last on October 30th. 
Males were collected from June 8th to October 26th. Of the 1,081 
A. trivittatus collected in the Malaise trap in 1973, 38 were blood-fed 
females. No blood meals were identified from A. trivittatus collected 
while sentinel rabbits were located in the vicinity of the Malaise trap. 
The seasonal distribution for A. trivittatus in 1973, based on 
Malaise trap collections, is illustrated in Fig. 24. The first peak 
of adult populations occurred during the 10 day period ending June 20th. 
The greatest number of females were collected between June 10th and 
June 16th. Other peaks occurred during the periods ending July 20th, 
August 20th, September 10th and October 20th. The seasonal distribution 
of male A. trivittatus mosquitoes is also included in Fig. 24. Adult 
male mosquitoes are short lived in comparison to females; consequently, 
their appearance indicates more precisely the time of emergence of 
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each brood. These data suggest that five broods of A. trivittatus 
occurred in 1973, The first brood was the largest and the third brood 
was the smallest in terms of numbers of individuals. 
Early Summer Virus Activity 
All of the sentinel rabbits, placed in the study area on March 
27th, 1973, were positive for TVT virus neutralizing antibodies by 
July 5th, Table 4 gives the dates rabbits were bled and the results 
of virus neutralization tests. Sera of two of the three rabbits 
Table 4. Results of TVT virus neutralization tests on sera 
collected from sentinel rabbits in central Iowa in 1973 
Date sampled Sentinel rabbit number 
12 3 
April 4 - - -
11 - - -
18 - - -
25 - - -
May 2 - - -
9 - - -
16 - - -
23 - - -
30 - - -
June 6 - - -
13 - - -
20 - -
27 - + + 
July 5 + + + 
11 + + + 
18 + + + 
®TVT virus isolated from the clot 
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neutralized TVT virus by June 27th and the third by July 5th. Sero­
conversion in the two rabbits occurred during the period between 
June 20th and June 27th, a period immediately following the first 
peak of adult A. trivittatus. 
Trivittatus virus was isolated from the blood clot collected 
from the sentinel rabbit designated Number 1 on June 20th (Table 4). 
This date coincides with the first adult population peak of adult 
A. trivittatus (Fig. 24). Attempts to isolate virus from the other 
blood clots collected on June 13th, 20th and 27th were unsuccessful. 
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DISCUSSION 
Blood-meal Identification 
Titration of the anti-mammalian screening sera indicated that 
positive reactions with sciurid serum were obtained only at dilutions 
of 1:800 and below. In retrospect, the reason for this may have been 
that the sciurid portion of the pooled mammal serum inoculum was made up 
of 50% Spermophilus serum and 50% Sciurus serum. This mixture may have 
elicited a lower level of specific antibody response to both sets of 
antigens than the unmixed sera from the other mammalian species. As a 
precautionary measure to insure that no blood meals of squirrel origin 
went undetected, all sera that were negative to anti-mammalian and 
anti-avian screening sera were tested against the specific anti-sciurid 
serum. Although ground squirrels (S. tridecemlineatus) were seen on 
higher ground around the periphery of the study area, fox squirrels 
(S^. niger) were the most abundant sciurid within the focus. The 
sciurid blood meals reported here originated with the latter species. 
Cross reactivity in carnivore antisera was detected at low 
dilutions. Therefore, all positive anti-dog blood meals were retested 
against anti-dog, anti-cat and anti-raccoon sera to determine the 
actual carnivore host. Most of the blood meals of carnivore origin 
were attributable to raccoons. The study area is an excellent raccoon 
habitat. Live trapping and observations of fur trapping activities by 
others at this location demonstrated the existence of a substantial 
raccoon population. Wright and Knight (1966) demonstrated that 
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A. trivittatus readily feeds upon raccoons. Feral cats were observed in 
the area, which accounts for the blood meals of feline origin. No 
canines were seen in the area although dog tracks indicated occasional 
canine visits to the area. 
Twelve blood meals were determined to be of bovine origin. Some 
cross reactivity between sera of ruminants may occur. Although deer 
were not observed in the area, it is possible that some or all of 
these blood meals were of cervid origin, Issel et al. (1972a; 1972b) 
have suggested that the white-tailed deer is an important vertebrate 
host for Jamestown Canyon (JC) virus in nature. Although JC virus has 
not been isolated in Iowa, two sera collected in this study, one from 
a cottontail rabbit and one from an opossum, neutralized JC virus. 
Detection of JC virus neutralizing antibodies in these two animals 
clearly indicates the possibility of a focus of JC virus activity at 
this location. 
Mammal trapping and personal observations indicate that the 
eastern cottontail rabbit is the only abundant lagomorph in the study 
area. The white-tailed jackrabbit (Lepus townsendii Bachman) was 
observed in open fields at the periphery of the study area, but not 
in the immediate vicinity of the heaviest mosquito activity. Sentinel 
rabbits (0. cuniculus) were absent from the study area when blood-fed 
A. trivittatus were collected. Therefore, the vast majority of 
blood-meal extracts that reacted with anti-rabbit serum must have 
originated with the eastern cottontail rabbit. 
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There were 117 blood meals that could not be identified. The 
value of classifying the blood-fed mosquitoes as to the condition of 
their abdomens is now apparent. If a high percentage of unidentified 
mosquito blood meals are of class iii (fully engorged) then an impor­
tant vertebrate host may have been left out of the testing procedure. 
If, on the other hand, a high percentage of unidentified blood meals 
are of class i (slightly engorged or with a questionable blood meal) 
then it can be assumed that most unidentified blood meals possibly 
were not identified only because there was insufficient antigen to 
react visibly with the prepared homologous antiserum. Of the 117 un­
identified blood meals, 71 (60.8%) were classified before testing as 
slightly engorged or with a questionable blood meal, 35 (29.9%) as 
partially engorged and only 11 (9.3%) as fully engorged. The majority 
of the unidentified blood meals probably contained antigen in too small 
a quantity to detect. It is conceded, however, that some blood meals 
may have originated from vertebrate sources not included among the 
antisera used in the tests. Possible hosts include swine, bats, shrews 
and small rodents. Because the results indicated that almost 70% of the 
A. trivittatus tested fed upon rabbits, it is unlikely that any of these 
could constitute a significant host. 
Â single multiple feeding was recorded in this study. Edman and 
Downe (1964) reported figures ranging from 9% to 61% multiple feedings 
in their studies of Kansas mosquitoes. They reported that two of nine 
Â. trivittatus had fed on more than one host. The implication this 
phenomenon has for disease transmission is that mosquitoes moving from 
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one host to another to complete a single blood meal could mechanically 
transmit a disease agent from the first host to the second. Tempelis 
et al. (1967), however, were unable to confirm this high incidence of 
multiple feedings. The scheme used in the present study (Fig. 1?) was 
designed to include only the most prominent mammals in the study area. 
Testing did not proceed beyond the first positive result unless a 
questionable reaction was observed. For this reason, multiple feedings 
may not have been detected. 
Aedes trivittatus and the Eastern Cottontail Rabbit 
Downe (1960) theorized that the total available surface area of a 
potential host species may be an important factor in host selection of 
mosquitoes. He suggested that Aedes mosquitoes don't select hosts at 
all, but merely land and feed on various vertebrates in frequencies pro­
portional to the total surface area of the host species. Hess, Hayes 
and Tempelis (1968) found that host availability influenced to a large ex­
tent feeding patterns of A. albopictus Skuse. In an area where mammalian 
and avian populations were approximately equal, 93% of the A. albo­
pictus blood meals were of mammalian origin, whereas in an area where 
birds constituted 97% of the vertebrate population, 73% of the A. 
albopictus blood meals were of avian origin. 
Blood-meal identifications in this study suggest that the con­
cept of host availability and selection extends beyond the mathe­
matical relationship between host surface area and frequency of 
feeding. Fox squirrels (^. niger) were abundant in the study area and 
in the vicinity of the mosquito traps. This species is active just 
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before sunrise, in the middle of the day, and in the afternoon, re­
tiring at early dusk (Schwartz and Schwartz 1959). Only 6 of 600 
blood meals of A. trivittatus were of squirrel origin. Aedes 
triseriatus (Say), a tree hole breeding mosquito, has activities that 
more closely coincide with those of the fox squirrel. Loor and 
DeFoliart (1970) found the maximal biting activity of this species to 
be in the afternoon prior to 6 p.m. (DST) and that biting activity was 
very low after 7 p.m. and rare after 8 p.m. Only four blood-fed A. 
triseriatus collected at the study axes, were tested; all four had fed 
upon squirrels. 
In contrast, the eastern cottontail rabbit has two main feeding 
periods, one from 3 or 4 hours after sunrise and another from late 
afternoon to about an hour after sunset (Schwartz and Schwartz 1959). 
Although A. trivittatus is active throughout the day, peak biting 
activity occurs from 45 minutes before, to one hour after sunset (Wright 
and Knight 1966). Biting activity of this species coincides with the 
evening feeding period of the cottontail rabbit. 
The idea that concurrence of host and mosquito activity might be 
an isq>ortant factor in interpretation of host preference data was 
postulated by Edman (1971). During his studies on the host preferences 
of Florida mosquitoes, he observed that rabbits often emerge from their 
burrows well before dark and are available to mosquitoes active during 
the crepuscular period. Raccoons and opossums, he observed, come out 
well after dark, after the peak biting activity of crepuscular species. 
Furthermore, Edman reported that on one occasion, 15 gray squirrels 
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were confined outside in cages at ground level. The following morning, 
more squirrel-fed mosquitoes were collected by aspirator than during 
the entire period of the study. Wright and DeFoliart (1970), who used 
caged animals to study mosquito host preferences, reported relatively 
high rates of engorgement of A. trivittatus on the opossum and raccoon 
as well as the cottontail rabbit. These caged animals were exposed to 
mosquito feeding each night from 2 or 3 hours before sunset until 2 or 
3 hours after sunrise. Apparently the diurnal habits of the fox 
squirrel and the nocturnal habits of the raccoon and opossum result 
in a temporal barrier between these potential blood-meal sources and A. 
trivittatus. On the other hand, the crepuscular activities of the 
eastern cottontail rabbit are synchronized with the crepuscular feeding 
habits of A. trivittatus. This phenomenon is reflected in the results 
of blood-meal identifications in which nearly 70% of the blood-fed 
A, trivittatus had fed upon rabbits. 
Trivittatus Virus and the Eastern Cottontail Rabbit 
Ten of 22 sera collected from cottontail rabbits in the study 
area neutralized TVT virus. These data support the hypothesis that the 
eastern cottontail rabbit is closely associated with TVT virus activity. 
Although the significance of rabbits in the circulation of CE group 
viruses has not been ascertained, numerous workers have reported on 
the association between CE viruses eind various lagomorphs. Hammon and 
Reeves (1952) noted an imnunity rate of 18% to CE virus in cottontails 
and jackrabbits in Kem County, California. In 1961, Burgdorfer, 
Newhouse and Thomas made the first isolation of a CE group virus from a 
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vertebrate when they isolated snowshoe hare virus (SSH) from a snowshoe 
hare (L. americanus Erxleben). Hoff et al. (1971) again isolated SSH 
virus from a snowshoe hare. McLean, et al. (1973) found serological 
evidence of a close association between the snowshoe hare and SSH virus 
in the Yukon territory. In 1968, another CE group virus. Keystone virxis 
(KEY), was isolated from laboratory reared cottontail rabbits exposed 
to biting mosquitoes in the field (Jennings et al. 1968). Wong et al, 
(1970) found seroconversion with the development of CE group virus 
antibody in 13 of 51 sentinel rabbits (Orvctolaeus) in Iowa. Trivittatus 
virus was isolated from one of these rabbits. 
In the present study of 22 blood samples obtained from cottontail 
rabbits in 1973, eight sera were collected between January 20th and 
February 28th, and 14 were collected between November 11th and December 
1st. Of the 10 positive sera, only one was from the January-February 
group while nine were from the November-December group. The first group 
of sera was collected following the 1972 transmission season, whereas 
the second group was collected after the 1973 transmission season. It 
is not possible to determine \^ether the difference in antibody frequency 
in these two groups represents a difference between 1972 and 1973 virus 
activity, or whether it reflects the length of time between the end of 
the transmission season and time of serum sample collections. 
Although the highest frequency of TVT antibody occurred in cotton­
tail rabbits, neutralizing antibodies were also found in fox squirrels, 
opossums and a raccoon. There is need for further research to determine 
the inçortance of these and other mammalian and avian species in the 
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circulation and maintenance of TVT virus in nature. 
Seroconversion in Sentinel Rabbits and the 
Seasonal Appearance of Aedes trivittatus Adults 
Interpretation of seroconversion data from sentinel rabbits is 
difficult because of the paucity of information on TVT virus. There is 
no information on the extrinsic incubation period of TVT virus in 
A. trivittatus and very little data on the incubation period for TVT 
virus in vertebrates. Furthermore, little is known of the nature and 
duration of TVT viremia in mammals. 
Although the extrinsic incubation period for TVT virus in A. 
trivittatus is not known, studies have been made of other CE viruses in 
other mosquito species. Chemesky (1968) found SSH virus in salivary 
glands of A. vexans on the sixth day after ingestion of the virus. 
Maximal titers, however, did not occur until the eighth day. Watts et 
al. (1972) found maximal titers of LAC virus in A. triseriatus by the 
seventh day following ingestion of virus. Peak LAC virus transmission 
rates in A. triseriatus occurred between days 13 and 25. In both 
studies, mosquitoes were held at 27° C during the extrinsic incubation 
period. 
The pattern of TVT viremia in chipmunks is reported by Pantuwatana 
et al. (1972). Viremia was detected only at 48 hours after virus 
inoculation. With LAC virus, maximal titers occurred at 72 hours and 
96 hours, Jennings et al. (1968), who studied KEY virus in domestic 
rabbits, found that 4/14 rabbits had a detectable viremia 24 hours after 
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inoculation with virus. The number increased to 9/14 after 48 hours 
and 11/14 after 72 hours. At 96 hours only four rabbits had a 
detectable viremia and at 120 hours only one detectable viremia remained. 
The highest virus titer was found at 48 hours. These data suggest that 
the incubation period for TVT virus in rabbits probably varies from 
24 to 120 hours but is most likely to be 48 to 96 hours. 
Trivittatus virus was recovered from the serum collected from a 
sentinel rabbit on June 20th. If an allowance is made for an intrinsic 
incubation period of 48 to 96 hours, infection probably occurred be­
tween June 16th and 18th. The first peak of adult female A. trivittatus 
populations occurred between Jime 10th and 16th. In view of these 
data, it is possible to propose two alternative hypotheses with regard 
to the seroconversion and subsequent viirus isolation of TVT virus from 
a sentinel rabbit: (1) the rabbit was infected by an A. trivittatus 
mosquito that emerged early in June and fed upon a viremic animal seven 
or eight days earlier, or, (2) the rabbit was infected by an A. 
trivittatus mosquito which grew from an overwintering egg that was 
infected with TVT virus by transovarial transmission. 
The first hypothesis, which embraces the idea that the first brood 
of A, trivittatus become infected as adults, cannot be ruled out on the 
basis of these sentinel rabbit studies, because there appears to be 
sufficient time for a seven or eight day extrinsic incubation period 
between adult emergence and sentinel rabbit infection. However, the 
extrinsic incubation period may be longer under field conditions where 
the average temperature for this period was 24.4° C. This hypothesis is 
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confounded by the question of a viremic blood-meal source for the 
infective mosquito. Trivittatus virus has not been isolated from 
vertebrates before the seasonal appearance of adult A. trivittatus. 
Recent findings of Watts et al. (1973) and B. F. Eldridge, Walter 
Reed Army Institute of Research, (personal communication) tend to 
support the second hypothesis. Watts et al. (1973) demonstrated trans-
ovarial transmission of LAC virus in the mosquito A. triseriatus. 
Isolation of LAC virus from larvae collected from the field before the 
appearance of adult A. triseriatus strengthens the hypothesis that the 
virus overwinters in the mosquito egg. Further evidence which indicates 
that some CE viruses may overwinter in the eggs of Aedes mosquitoes has 
been found by B. F. Eldridge. Keystone virus was isolated from field 
collected A, atlanticus larvae and from adult males and females reared 
from these larvae. 
Final interpretation of sentinel rabbit seroconversion and virus 
isolation data is inconclusive. It appears most likely that trans-
ovariai transmission of TVT virus occurs in A. trivittatus but the 
alternative hypothesis that first brood adults become infective after 
emergence cannot be overlooked. Further studies are needed to detennine 
^ich of the hypotheses is correct. 
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SUMMARY AND CONCLUSIONS 
Aedes trivittatus feeds principally on the eastern cottontail 
rabbit (S, floridanus) in the study area, as evidenced by the fact 
that 68.17% of the blood meals identified by the capillary precipitin 
technique originated with rabbits. 
Birds, raccoons, humans and ruminants are occasionally fed upon 
by A, trivittatus. Squirrels, opossums, cats, horses and reptiles 
or amphibians are infrequent blood-meal sources. 
The concurrence of evening foraging activity of the eastern cotton­
tail rabbit and the crepuscular biting activity of A. trivittatus 
is an inportant factor influencing A. trivittatus host preferences. 
The eastern cottontail rabbit is frequently exposed to TVT virus 
in the study area; 45.5% of the wild cottontail rabbit serum 
tested neutralized TVT virus. 
Fox squirrels, opossums and raccoons are also exposed to TVT virus. 
Virus neutralization tests established that 29.2% of the fox 
squirrel sera, 12.0% of the opossum sera, and 16.7% of the raccoon 
sera contained neutralizing antibody against TVT virus. 
Sentinel rabbit studies indicate a correlation between the onset of 
TVT virus transmission and the appearance of first brood adult 
A. trivittatus. 
The hypothesis that first brood A. trivittatus adults become 
infected by feeding on viremic hosts in the early summer cannot 
be ruled out by data from these sentinel rabbit studies. 
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8, The correlation between the onset of TVT virus transmission and 
the appearance of first brood A. trivittatus adults suggests 
the possibility that TVT virus may overwinter in the eggs of 
A. trivittatus. 
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APPENDIX A. FORMULAE FOR PHOSPHATE BUFFERED SALINE 
AND DILUENT FOR VIRUS NEUTRALIZATION TESTS 
Phosphate Buffered Saline Solution (Wellings 1969) 
Solution A 
0.02 M NaHgPO^ 
0.15 M NaCl 
Distilled demineralized water 
Solution B 
0.02 M Na^HPO^ 
0.15 M NaCl 
Distilled demineralized water 
Final Buffer 
Solution A 
Solution B 
Adjust to pH 7,39 to 7.41 
2.76 gm 
8.77 gm 
add to 1000 ml 
2.84 gm 
8.77 gm 
add to 1000 ml 
200 ml 
900 ml 
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Diluent for Virus Neutralization (Y. W, Wong, personal communication) 
M199 lOX sol. (cell culture medium) 100 ml 
Fetal calf serum inac. 56° C, 30 minutes 100 ml 
Penicil. and Streptonyc. (10,000 units) 2 ml 
NaHCO^ (7.5%) (to adjust pH to 8.0-8.2) approx. 7 ml 
Distilled H 0 to make 1000 ml 
2 
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APPENDIX B. RECORDS OF MOSQUITO BLOOD-MEAL IDENTIFICATION 
Key Symbols 
Identification number 
M - identification No. of mosquito collected 
in Malaise trap in 1972 
MT - identification No. of mosquito collected 
in Malaise trap in 1973 
CDC - identification No. of mosquito collected 
in CDC miniature light trap 
Abdominal condition 
i - slightly engorged or questionable blood 
meal 
ii - partially engorged (less than three-fourths) 
iii - fully engorged 
- applicable to CDC trap locations only (Fig. 4) 
sites 1, 2, 7 and 8 near packing shed in the 
vicinity of sentinel rabbit No. 3 
site 3 100 ft. north of the Malaise trap near 
sentinel rabbit No. 2 
site 4 near sentinel rabbit No. 1 
sites 5 and 6 at the fence line at the southern 
border of the nursery, 300 ft. within the eastern 
boundary 
61 
Origin of blood meals 
a-r aiiçhibian or reptile 
bi bird 
bo bovine 
ca cat 
ho horse 
hu human 
op opossum 
sq squirrel 
rb rabbit 
re raccoon 
9 unidentified 
Storage container No. 
£ - antigen exhausted 
62 
Mosquitoes Collected in the Malaise Trap in 1972 
Origin 
Mosquito Date of Storage 
sntification of Abdominal blood container 
number collection condition meal number 
(M) 1 6/21/72 iii rb IX 
2 6/17/72 iii hu IX 
3 6/19/72 i 9 IX 
4 6/17/72 iii rb IX 
5 6/24/72 iii bo XXI 
6 6/24/72 ii rb IX 
7 6/24/72 ii op IX 
8 6/24/72 ii rb XVIII 
9 6/24/72 ii bo XXIII 
12 6/26/72 i ? X 
13 6/26/72 iii rb X 
14 6/26/72 i 1 X 
15 6/25/72 iii bo XXIII 
16 6/25/72 iii bo XXIII 
17 6/25/72 ii 1 X 
18 6/25/72 iii op X 
20 6/27/72 iii rb X 
21 6/27/72 ii rb X 
22 6/27/72 ii rb X 
23 6/27/72 iii rb X 
24 6/27/72 iii rb X 
25 6/27/72 iii rb X 
26 6/27/72 iii rb X 
27 6/27/72 ii rb X 
28 6/27/72 ii rb X 
30 6/28/72 iii rb X 
31 6/28/72 iii rb X 
32 6/28/72 iii rb X 
33 6/28/72 iii rb X 
34 6/28/72 iii rb X 
35 6/28/72 iii rb 
36 6/28/72 i rb XI 
37 6/28/72 ii rb XI 
38 6/28/72 i rb XI 
39 6/28/72 ii rb XI 
40 6/28/72 iii rb XI 
41 6/28/72 iii rb XI 
42 6/28/72 iii rb XI 
43 6/28/72 iii rb XI 
44 6/30/72 iii rb XI 
45 6/30/72 iii rb XI 
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(M)46 6/30 72 ii 7 XXVI 
47 6/30 72 iii rb XI 
48 6/30 72 iii rb XI 
49 6/30 72 ii 7 XXVI 
50 6/30 72 i 7 XXVI 
51 6/30 72 iii rb XI 
52 6/30 72 iii rb XI 
53 6/30 72 ii 7 XXVI 
54 6/30 72 i 7 XXVI 
55 6/30 72 iii rb XI 
56 6/30 72 iii rb XI 
57 6/30 72 ii rb XI 
58 7/02 72 ii rb XI 
59 7/02 72 ii rb XI 
60 7/02 72 iii rb XI 
61 7/02 72 i 7 XXVI 
62 7/02 72 iii rb XI 
63 7/02 72 i 7 XXVI 
64 7/02 72 ii 7 XXVI 
65 7/02 72 ii rb XI 
66 7/02 72 iii bo XV 
67 7/02 72 iii rb XII 
68 7/02 72 iii rb XXI 
69 7/02 72 i rb XII 
70 7/02 72 i rb XII 
72 7/03 72 iii rb XII 
73 7/03 72 iii rb XII 
74 7/03 72 iii rb XXI 
75 7/03 72 ii rb XIX 
76 7/03 72 i rb XII 
77 7/03 72 iii rb XII 
78 7/03 72 iii rb XII 
79 7/03 72 iii rb XII 
80 7/03 72 iii rb XII 
81 7/03 72 iii rb XII 
82 7/03 72 iii rb XII 
83 7/03 72 iii rb XII 
84 7/03 72 iii bo XV 
85 7/03 72 iii bo XV 
86 7/03 72 iii rb XII 
87 7/03 72 iii rb XII 
88 7/03 72 ii rb XII 
89 7/03 72 i ? XXVI 
90 7/03 72 iii rb XII 
91 7/03 72 iii rb XII 
92 7/03 72 iii rb XII 
93 7/03 72 iii rb XII 
94 7/03 72 ii 7 XXVI 
95 6/29 72 ii rb XIII 
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(M) 96 6/29 72 iii rb XIII 
97 6/29 72 iii rb XIII 
98 6/29 72 ii rc XXIII 
99 6/29 72 ii rb XXI 
100 6/29 72 i 7 XXVI 
101 6/29 72 i rb XIII 
102 7/02 72 iii rb XIII 
103 7/02 72 iii rb XIII 
104 7/02 72 i 9 XXVI 
106 7/06 72 iii rb XIII 
107 7/06 72 iii rb XIII 
108 7/06 72 iii rb XIII 
109 7/06 72 iii bo XV 
110 7/06 72 iii rb XIII 
111 7/06 72 iii 7 XXVIII 
112 7/06 72 iii 7 XXVIII 
113 7/06 72 iii rb XIII 
114 7/06 72 iii rb XIII 
115 7/06 72 iii rb XIII 
116 7/06 72 iii rb XIII 
117 7/06 72 iii rb XIII 
118 7/06 72 iii rb XIII 
119 7/06 72 iii rb XIII 
120 7/04 72 iii rb XIII 
121 7/04 72 iii rb XIII 
122 7/04 72 ii rb XIII 
123 7/04 72 ii rb XIII 
124 7/04 72 i 7 XXVI 
125 7/04 72 iii rb XIV 
126 7/04 72 iii rb XIV 
127 7/04 72 iii rb XIV 
128 7/04 72 ii rb XIV 
129 7/04 72 iii rb XIV 
130 7/04 72 iii 7 XXVIII 
131 7/04 72 ii rb XV 
132 7/04 72 iii rb XIV 
133 7/04 72 i 7 XXVI 
134 7/04 72 iii rb XIV 
135 7/04 72 ii 7 XXVII 
136 7/04 72 ii rb XIV 
137 7/04 72 i 7 XXVII 
138 7/04 72 ii rb XIV 
139 7/04 72 iii rb . XIV 
140 7/05 72 iii rb XV 
141 7/05 72 ii rc XXIII 
142 7/05 72 iii rb XIV 
143 7/05 72 iii rb XIV 
144 7/05 72 iii rb XIV 
145 7/05 72 iii rb XIV 
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(M) 146 7/05 72 iii rb XIV 
147 7/05 72 iii rb XIV 
148 7/05 72 iii rb XIV 
149 7/05 72 il rb XIV 
150 7/05 72 ii rb XV 
151 7/07 72 iii rb XIV 
152 7/07 72 iii rb XIV 
153 7/07 72 iii rb XIV 
154 7/07 72 iii rb XIV 
155 7/07 72 iii rb XIV 
156 7/07 72 ii 1 XXVII 
157 7/07 72 ii rb XV 
158 7/07 72 ii rb XV 
159 7/08 72 ii rb XV 
160 7/08 72 iii rb XV 
161 7/05 72 ii rb XV 
162 7/05 72 ii rc XXIII 
163 7/05 72 ii rb XV 
164 7/05 72 iii rb XV 
165 7/05 72 ii rb XV 
166 7/01 72 ii 1 XXVII 
167 7/01 72 ii 9 XXVII 
168 7/01 72 iii rb XV 
169 7/09 72 iii rb XV 
170 7/09 72 iii rb XV 
171 7/09 72 iii rb XV 
172 7/09 72 iii rb XV 
173 7/09 72 iii rb XV 
174 7/09 72 iii rb XV 
175 7/09 72 iii rb XV 
176 7/09 72 iii rb XVI 
177 7/09 72 iii rb XVI 
178 7/09 72 iii rb XVI 
179 7/09 72 iii rb XVI 
180 7/09 72 iii rb XXI 
181 7/09 72 ii rb XVI 
182 7/09 72 ii rb XXI 
183 7/09 72 ii rb XXI 
184 7/09 72 ii rc XXIII 
185 7/09 72 ii rc XXIII 
186 7/10 72 iii rb XVI 
187 7/10 72 iii rb XXI 
188 7/10 72 iii rb XVI 
189 7/12 72 iii hu XXVIII 
190 7/12 72 ii rb XVI 
191 7/12 72 ii rc XXIII 
192 7/12 72 i 1 XXI 
193 7/12 72 i 1 XXI 
194 7/12 72 iii rb XVI 
195 7/12 72 iii rb XVI 
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(M) 196 7/12/72 iii rb XVI 
197 7/12/72 i ? XXI 
198 7/11/72 iii rb XVI 
199 7/11/72 iii rb XVI 
200 7/11/72 i ? XXI 
201 7/11/72 i rb XVI 
202 7/13/72 iii bi XIX 
203 7/15/72 ii rb XVI 
204 7/15/72 ii rb XVI 
205 7/15/72 i 1 XXI 
206 7/15/72 i 1 XXI 
207 7/15/72 i 1 XXI 
208 7/14/72 iii rb XVI 
209 7/14/72 ii rb E 
210 7/16/72 iii bo XXI 
211 7/18/72 iii rb XVI 
212 7/18/72 ii rb XVI 
213 7/26/72 iii rb XVI 
214 7/30/72 iii bi XIX 
215 8/01/72 i 1 XXI 
216 8/01/72 iii rb XVI 
217 8/01/72 iii rb XVI 
218 8/01/72 iii rb XVI 
219 8/05/72 iii rb XVII 
220 8/05/72 iii rb XVII 
221 8/05/72 iii rb XVII 
222 8/05/72 iii rb XVII 
223 8/05/72 i 1 XXI 
224 S/05/72 i 2 XXI 
225 8/07/72 iii rb XXI 
226 8/07/72 iii rb XVII 
227 8/07/72 iii rb XVII 
228 8/07/72 iii rb XVII 
229 8/07/72 i rb XVIII 
230 8/07/72 iii rb XVII 
231 8/07/72 iii rb XVIII 
232 8/07/72 iii rb XVIII 
233 8/06/72 iii rb XVII 
234 8/06/72 ii 1 XXI 
235 8/06/72 ii rb XVIII 
236 8/06/72 i ? XXI 
237 8/06/72 ii rb XVII 
238 8/06/72 iii rb XVII 
239 8/06/72 iii rb XVII 
240 8/06/72 ii rb XVII 
241 8/06/72 iii rb XVII 
242 8/06/72 ii rb XVIII 
243 8/06/72 iii rb XVII 
244 8/06/72 ii rb XVII 
245 8/06/72 i rb XVII 
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(M) 246 8/06/72 i rb XVII 
247 8/06/72 ii rb XVII 
248 8/06/72 iîî rb XVII 
249 8/06/72 ii rb XVII 
250 8/06/72 ii rb XVIII 
251 8/08/72 iii rb XVII 
252 8/08/72 ill rb XVII 
253 8/08/72 iii rb XVII 
254 8/08/72 iii rb XVIII 
255 8/08/72 ii bi XIX 
256 8/09/72 iii rb XVIII 
257 8/09/72 iii rb XVIII 
258 8/09/72 ii rb XVIII 
259 8/09/72 i rb XVIII 
260 8/09/72 rb XVIII 
261 8/09/72 i ? XXII 
262 8/09/72 i 1 XXII 
263 8/09/72 i rb XVIII 
264 8/12/72 i ? XXII 
265 8/12/72 ii rb XVIII 
266 8/12/72 ii hu XXVII 
267 8/11/72 ii 7 XXII 
268 8/11/72 ii ? XXII 
269 8/11/72 ii rb XIX 
270 8/11/72 ii rb XIX 
271 8/11/72 ii 7 XXII 
272 8/14/72 iii rb XIX 
273 8/14/72 i 7 XXVII 
274 8/24/72 ii 7 XXII 
275 S/27/72 ii rb XIX 
276 8/27/72 ii rb XIX 
277 8/29/72 ii ? XXII 
278 8/29/72 ii rb XIX 
279 8/29/72 i ? XXII 
280 8/29/72 ? XXVII 
281 8/29/72 i 7 XXII 
282 8/29/72 i ? XXII 
283 8/29/72 i 7 XXII 
284 S/29/72 rc XXVII 
285 10/16/72 ii 7 XXII 
286 10/16/72 i rb XXII 
287 10/16/72 i a-r XXII 
288 10/16/72 i ? XXII 
289 8/26/72 ii rb XIX 
290 8/26/72 il 7 XXII 
291 8/26/72 ii rb XIX 
292 8/26/72 rb XIX 
293 8/26/72 i 7 XXII 
294 8/26/72 i 7 XXII 
295 8/26/72 i ? XXII 
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(M) 296 8/26 72 i 9 XXII 
297 8/26 72 i rb XIX 
298 10/03 72 i •7 XXII 
299 10/07 72 ii rb XIX 
300 10/09 72 iii 7 XXVII 
301 10/09 72 iii rb XXII 
302 7/07 72 iii rb XIX 
303 7/07 72 iii rb XIX 
304 7/07 72 iii rb XIX 
305 7/07 72 iii sq XXVII 
306 7/07 72 ii 9 XXVII 
307 7/07 72 ii rb XIX 
308 7/07 72 ii 7 XXVII 
309 7/07 72 i 7 XXVII 
310 7/07 72 i rb XIX 
311 7/07 72 i 7 XXVII 
312 7/07 72 i a-r XXVII 
313 7/08 72 iii rb XIX 
314 7/08 72 ii rb XIX 
315 7/08 72 i rb XIX 
316 7/08 72 i rb XIX 
317 7/08 72 i rb XIX 
318 10/10 72 ii 7 XXVII 
319 7/28 72 iii rb XX 
320 7/28 72 iii rb XX 
321 7/28 72 i rb XX 
322 8/02 72 ii rb XX 
323 9/03 72 ii rc XXVII 
324 9/03 72 ii 7 XXVIII 
325 9/03 72 7 XXVII 
326 8/05 72 iii rb XX 
327 8/05 72 iii rb XX 
328 8/05 72 iii rb XX 
329 8/05 72 iii rb XX 
330 8/05 72 iii rb XX 
331 8/05 72 iii rb XX 
332 8/05 72 iii rb XX 
333 8/05 72 ii rb XX 
334 8/05 72 rb XX 
335 8/05 72 ii rb XX 
336 8/05 72 ii rb XX 
337 8/05 72 ii rb XX 
338 8/05 72 ii rb XX 
339 8/05 72 ii rb XX 
340 8/05 72 ii rb XX 
341 8/05 72 i ? XXVII 
342 8/05 72 i rb XX 
343 8/05 72 i rb XX 
344 8/05 72 i 7 XXVII 
345 8/05 72 i rb XX 
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(M) 346 8/10/72 iii rb XX 
347 8/10/72 ii 7 XXVII 
348 8/10/72 il 1 XXVIII 
349 8/10/72 1 XXVIII 
350 8/10/72 9 XXVIII 
351 9/13/72 7 XXVIII 
352 10/10/72 iii rb XXVIII 
353 10/10/72 ii 7 XXVIII 
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Mosquitoes Collected in the Malaise Trap in 1973 
Origin 
Mosquito Date of Storage 
intification of Abdominal blood container 
number ' collection condition meal number 
(MI) 1 6/16/73 ii 1 XXV 
2 6/18/73 i 1 XXV 
3 6/11/73 i 1 XXV 
4 6/11/73 ii 1 XXV 
5 6/13/73 i 1 XXV 
6 6/14/73 i 1 XXV 
7 6/15/73 i 1 XXV 
8 6/16/73 i 1 XXV 
9 7/25/73 i 1 XXV 
10 7/25/73 i ? XXV 
11 6/19/73 i 1 XXV 
12 6/23/73 i 1 XXV 
13 6/23/73 i 1 XXV 
14 8/02/73 i a-r XXV 
15 6/29/73 ii 9 XXV 
16 8/06/73 iii 1 XXV 
17 3/08/73 ii 9 XXV 
18 8/08/73 iii hu XXV 
19 8/10/73 ii rb XXIII 
20 8/12/73 iii rb XXIII 
21 8/31/73 ii 9 XXV 
22 8/26/73 i ? xxv 
23 9/02/73 iii ? XXV 
24 9/02/73 iii rb XXV 
25 9/04/73 iii bi XXIV 
26 9/04/73 iii rb XXIII 
27 9/05/73 iii rb XXIII 
28 9/07/73 ii rb XXIII 
29 9/09/73 iii rb XXIII 
30 9/09/73 ii rb XXIII 
31 9/10/73 iii rb XXIII 
32 9/10/73 iii rb XXIII 
33 10/25-26/73 iii rb XXIII 
34 10/25-26/73 iii rb XXIII 
35 10/25-26/73 i ? XXV 
36 9/19/73 i 9 XXIV 
37 10/03-04-73 i ? XXIV 
38 10/22-23/73 ii rb XXI 
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Mosquitoes Collected in CDC Miniature Light Traps in 1973 
Origin 
Mosquito Date of Storage 
identification of Abdominal Trap blood container 
number collection condition site meal number 
(CDC)11 8/15/73 ii 1 hu I 
12 8/15/73 ii 1 rb XXVIII 
13 8/15/73 iii 4 rb E 
14 8/15/73 ii 4 rb E 
15 8/15/73 iii 4 rb II 
16 8/15/73 iii 4 rb II 
17 8/15/73 iii 4 hu I 
18 8/15/73 iii 4 hu I 
19 8/15/73 iii 4 bi I 
20 8/15/73 i 4 bi E 
21 8/15/73 ii 5 hu E 
22 8/15/73 iii 5 bo I 
23 8/15/73 ii 5 rb E 
24 8/15/73 ii 5 rb E 
25 8/15/73 ii 5 bi XXIV 
26 8/15/73 ii 5 ho I 
27 8/15/73 iii 5 rb I 
29 8/15/73 iii 3 rb I 
30 8/15/73 ii 3 hu I 
31 8/15/73 iii 3 rb I 
32 8/15/73 iii 3 rb I 
33 O / I C / -70 iii 2 rb T 
34 8/16/73 iii 2 rb I 
35 8/16/73 ii 2 rb E 
36 8/16/73 ii 2 rb I 
37 8/23/73 iii 6 ca II 
38 8/23/73 iii 6 ca II 
39 8/23/73 iii 3 rc II 
40 8/23/73 i 3 9 E 
43 8/23/73 iii 4 rb II 
44 8/23/73 iii 4 rb II 
45 8/23/73 iii 4 ? E 
46 8/23/73 iii 4 rb E 
48 8/16/73 iii 1 rb II 
49 8/16/73 i 1 ? XXIV 
50 8/16/73 iii 1 bo E 
51 8/16/73 i 1 rb II 
52 8/16/73 iii 3 rb II 
53 8/16/73 iii 3 hu XXIV 
54 8/16/73 iii 3 rb XXIV 
55 8/16/73 iii 3 rb XXIV 
56 8/16/73 iii 3 rb XXIV 
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57 8/16/73 iii 3 rb II 
58 8/16/73 iii 3 rb III 
59 8/16/73 iii 4 rb III 
60 8/16/73 iii 4 rb III 
61 8/16/73 iii 4 op III 
62 8/16/73 iii 4 rb III 
63 8/16/73 iii 4 rb III 
64 8/16/73 iii 4 rb III 
65 8/16/73 ii 4 rb III 
66 8/16/73 iii 5 rb III 
67 8/16/73 iii 5 rb III 
68 8/16/73 iii 5 rb III 
69 8/16/73 ii 5 rb III 
70 8/16/73 iii 5 rb XXIV 
71 8/16/73 iii 5 rb III 
72 8/16/73 iii 5 rb III 
73 8/24/73 iii 2 rb III 
74 8/24/73 ii 2 bi III 
75 8/24/73 ii 2 ca III 
76 8/24/73 iii 2 1 XXVIII 
77 8/24/73 iii 2 rb E 
78 8/24/73 iii 3 sq VI 
79 8/24/73 iii 3 rb III 
81 8/27/73 iii 2 rb III 
82 8/29/73 ii 2 rb IV 
83 8/29/73 ii 2 1 XXIV 
84 8/30/73 iii 4 rb IV 
85 8/30/73 iii 4 rb IV 
87 8/30/73 iii 3 rb IV 
88 8/30/73 iii 3 rb IV 
89 S/30/73 ii 3 hu VI 
90 8/30/73 ii 3 sq VI 
91 8/31/73 iii 2 rb XXVI 
92 8/31/73 iii 2 bi IV 
93 8/31/73 ii 2 9 E 
94 8/31/73 iii 3 rc VI 
95 8/31/73 i 3 7 XXIV 
96 8/31/73 iii 3 op XXIV 
97 8/31/73 iii 3 sq VI 
98 8/31/73 iii 3 rb IV 
99 8/31/73 iii 4 rb IV 
100 8/31/73 iii 4 7 XXVIII 
101 8/31/73 i 4 rb IV 
103 9/04/73 i 2 ? XXIV 
104 9/04/73 iii 2 bi XXVI 
105 9/04/73 ii 2 rb IV 
106 9/04/73 iii 2 rb IV 
107 9/04/73 i 2 bi IV 
108 9/04/73 iii 2 rb IV 
109 9/04/73 iii 2 rb IV 
110 9/04/73 i 2 rb IV 
(CDC)111 9/04/73 i 2 9 XXIV 
113 9/04/73 iii 3 rb IV 
114 9/04/73 iii 3 rb IV 
115 9/04/73 iii 3 rb IV 
116 9/04/73 iii 3 rb IV 
117 9/04/73 ii 5 rb IV 
118 9/04/73 ii 5 rb V 
119 9/04/73 i 5 rb V 
120 9/04/73 i 5 rb V 
121 9/04/73 i 5 rb V 
122 9/04/73 i 5 rb V 
123 9/04/73 ii 5 rb V 
124 9/04/73 ii 5 rb V 
125 9/04/73 ii 6 rb V 
126 9/04/73 iii 6 rc VI 
127 9/04/73 ii 6 rb V 
128 9/04/73 ii 6 rb V 
129 9/04/73 i 6 rb V 
131 9/05/73 iii 2 rb V 
132 9/05/73 ii 2 sq VI 
133 9/05/73 iii 5 rb-bi V 
134 9/05/73 iii 5 rb V 
135 9/05/73 iii 5 rb V 
136 9/05/73 iii 5 rb V 
137 9/05/73 i 5 rb V 
138 9/05/73 iii 5 rb V 
139 9/05/73 i 5 rb E 
140 9/05/73 ii 5 rb V 
141 9/05/73 ii 5 rb V 
142 9/05/73 rb y 
145 9/05/73 ii 6 bi VI 
146 9/05/73 ii 6 rb V 
147 9/05/73 i 6 bi V 
148 9/06/73 iii 2 rb XXVI 
149 9/06/73 i 2 rb VI 
150 9/06/73 i 2 sq VI 
151 9/06/73 ii 2 rb VI 
152 9/06/73 iii 3 rb VIII 
153 9/06/73 iii 4 rb VI 
154 9/06/73 ii 4 rb VIII 
155 9/06/73 iii 4 hu VIII 
156 9/06/73 ii 4 rb VI 
157 9/06/73 ii 4 rb VI 
158 9/06/73 iii 4 rb VI 
159 9/06/73 iii 4 rb VI 
160 9/06/73 ii 4 rb VI 
161 9/06/73 ii 4 rb VIII 
162 9/06/73 ii 4 rb VI 
163 9/06/73 i 4 rb VI 
(CDC)164 9/06 73 i 4 9 XXIV 
165 9/06 73 iii 4 rb VII 
166 9/06 73 iii 4 rb VII 
167 9/06 73 ii 4 rb VII 
168 9/06 73 ii 4 rb VII 
169 9/06 73 iii 5 rb VIII 
170 9/06 73 iii 5 rb VIII 
171 9/06 73 iii 5 rb VII 
172 9/06 73 ii 5 rb VII 
173 9/06 73 ii 5 rb VII 
174 9/06 73 iii 5 rb VII 
175 9/06 73 iii 5 rb VII 
176 9/06 73 ii 5 rb VII 
177 9/06 73 iii 5 rb VII 
178 9/06 73 iii 5 rb VII 
179 9/06 73 iii 5 rb VII 
180 9/06 73 iii 5 rb VII 
181 9/06 73 iii 5 rb VII 
182 9/06 73 ii 6 rb VIII 
183 9/10 73 iii 4 bi VII 
184 9/10 73 iii 4 rb VII 
185 9/10 73 iii 4 9 E 
186 9/10 73 iii 4 hu VIII 
187 9/10 73 ii 5 bi XXVI 
188 9/10 73 iii 5 rb VII 
189 9/10 73 iii 5 rb VII 
190 9/10 73 iii 5 rb VII 
191 9/10 73 ii 5 rb VII 
193 9/11 73 iii 5 rb VII 
195 9/11 73 iii 7 ? E 
196 9/11 73 iii 7 rb VII 
197 9/11 73 i 7 rb VII 
199 9/14 73 iii 2 rb VIII 
200 9/14 73 i 2 rb VIII 
201 9/14 73 ii 3 rb VIII 
202 9/14 73 ii 3 rc VIII 
203 9/14 73 iii 3 rc VIII 
204 9/14 73 iii 3 rb VIII 
205 9/14 73 i 3 hu VIII 
206 9/14 73 ii 3 ? XXIV 
207 9/14 73 ii 3 rb XXIV 
208 9/14 73 iii 5 rb VIII 
209 9/14 73 iii 5 rb vm 
210 9/14 73 iii 5 ho vni 
211 9/14 73 iii 5 rb vni 
212 9/14 73 iii 5 rb vni 
213 9/14 73 ii 8 rb VIII 
214 9/14 73 iii 8 rc vni 
215 9/14 73 i 8 rb vni 
(CDC)216 9/14/73 iii 8 rb VIII 
217 9/14/73 i 8 7 XXVI 
218 9/14/73 iii 7 rb IX 
220 9/18/73 ii 3 rb IX 
221 9/18/73 ii 3 rb IX 
222 9/25/73 iii 3 rb IX 
223 9/25/73 ii 2 rb IX 
224 9/25/73 i 2 1 XXIV 
225 9/25/73 iii 2 rb IX 
226 9/25/73 iii 4 rb IX 
227 9/25/73 iii 4 rb IX 
229 9/25/73 iii 4 bo IX 
230 9/25/73 iii 4 rb IX 
231 9/25/73 iii 5 rb IX 
232 9/25/73 ii 5 rb IX 
236 8/15/73 iii 2 rb XVIII 
237 8/15/73 i 2 1 XXIII 
239 8/15/73 ii 3 rb XVIII 
240 8/15/73 i 3 rb XVIII 
241 8/15/73 ii 3 1 XVIII 
242 8/15/73 ii 4 9 XXVII 
243 8/15/73 ii 4 rb XVIII 
244 8/15/73 ii 5 rb XVIII 
245 8/15/73 ii 5 rb XVIII 
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APPENDIX C. RECOBDS OF SEBUM SAMPLES FROM WILD MAMMALS 
Date Neutralization Test Results Field 
No. Species collected TVT LAC SLE WEE JC No. 
1 opossum 9/02/72 - + + + + + + + + + OPOO 
2 opossum 9/09/72 (+) + + + + + + + + + OPOl 
3 opossum 9/09/72 + + + + + + + + + + 0P02 
4 opossum 9/09/72 + + + + + + + + + + 0P03 
5 opossum 9/10/72 + + + + + + + + + + 0P04 
6 opossum 9/10/72 + + + + + + + + + + 0P05 
7 opossum 9/15/72 + + + + + + + + + + 0P07 
8 opossum 9/15/72 + + + + + + + + + + 0P08 
9 raccoon 9/17/72 - - + + + + + + + + RCOl 
10 opossum 9/23/72 + + + + + + + + + + 0P06 
11 raccoon 9/24/72 + + + + + + + + + + RC02 
12 raccoon 10/01/72 + + + + + + + + + + RC03 
13 raccoon 10/01/72 + + + + + + + + + + RC04 
14 raccoon 10/02/72 + + + + + + + + + + RC05 
15 raccoon 10/04/72 + + + + + + + + + + RC06 
16 opossum 10/07/72 + + + + + + + + + + 0P09 
17 cottontail 1/20/73 + + + + + + + + + + CTOl 
18 cottontail 1/27/73 - - + + + + + + + + CT02 
19 cottontail 2/01/73 + + + + + + + .+ + + CT03 
20 cottontail 2/01/73 + + + + + + + + + + CT04 
21 fox squirrel 2/06/73 + + + + + + + + + + FSOl 
22 fox squirrel 2/17/73 +. + + + + + + + + + FS02 
23 fox. squirrel 2/17/73 + + + -r -r + + + FS03 
24 cottontail 2/17/73 + + + + + + + + + + CT05 
25 fox squirrel 2/21/73 + + + + + + + + + + FS04 
26 cottontail 2/24/73 - + + + + + + + + . + CT06 
27 cottontail 2/24/73 + + + + + + + + + + CT07 
28 cottontail 2/27/73 + + + + + + + + + + CTOS 
29 opossum 2/28/73 + + + + + + + + + + OPll 
30 opossum 11/06/73 - - + + + + + + (+) + 0P13 
31 fox squirrel 11/07/73 (+)(+) + + + + + + + + FS07 
32 fox squirrel 11/07/73 + + -h + 4- + + + + + FS08 
33 opossum 11/07/73 - - + + + + + + + + 0P14 
34 fox squirrel 11/07/73 + + + + + + + + + + FS09 
35 fox squirrel 11/07/73 - - + + + + + + + + FSIO 
36 opossum 11/08/73 + + + + + + + + + + 0P15 
37 opossum 11/08/73 + + + + + + + + - (+) 0P16 
38 cottontail 11/10/73 - - + + + + + + + + CT09 
39 opossum 11/10/73 + + + + + + + + + + 0P17 
40 opossum 11/11/73 + + + + + + + + + + 0P18 
41 opossum 11/12/73 + + + + + + + + + + 0P19 
42 cottontail 11/14/73 - - + + + + + + + + CTIO 
43 opossum 11/14/73 + + + + + + + + + + OP20 
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44 fox squirrel 11/15/73 (+) + + + + + + + + + FSll 
45 opossum 11/16/73 - - + + + + + + + + 0P21 
46 fox squirrel 11/17/73 - - + + + + + + + + FS12 
47 fox squirrel 11/17/73 + + + + + + + + + + FS13 
48 opossum 11/18/73 + + + + + + + + + + OP22 
49 cottontail 11/19/73 - - + + + + + + + + CTll 
50 fox squirrel 11/20/73 - - + + + + + + + + FS14 
51 opossum 11/21/73 + + + + + + + + + + 0P23 
52 fox squirrel 11/21/73 (+)(+) + + + + + + + + FS15 
53 fox squirrel 11/22/73 - (+) + + + + + + + + FS16 
54 opossum 11/22/73 + + +• + + + + + + + 0P24 
55 cottontail 11/22/73 - - + + + + + + — - CT12 
56 fox squirrel 11/22/73 - - + + + T + + + + FS17 
57 opossum 11/23/73 + + + + + + + + + + OP25 
58 fox squirrel 11/23/73 - - + + + + + + + + FS18 
59 cottontail 11/24/73 - - + + + + + + + + CT13 
60 fox squirrel 11/24/73 + + + + + + + + + + FS19 
61 fox squirrel 11/24/73 + + + + + + + + + + FS20 
62 fox squirrel 11/24/73 + + + + + + + + + + FS21 
63 fox squirrel 11/24/73 - - + + + + + + + + FS22 
64 fox squirrel 11/24/73 + + + + + + + + + + FS23 
65 fox squirrel 11/25/73 + + + + + + + + + + FS24 
66 fox squirrel 11/25/73 + + 4 + + + + + + + FS25 
67 cottontail 11/25/73 - - + + + + + + + + CT14 
68 fox squirrel 11/26/73 + + + + + + + + + + FS26 
69 cottontail 11/26/73 - - + + + + + + + + CT15 
70 cottontail 11/27/73 + + + + + + + + + + CT16 
71 cottontail 11/28/73 - - + + + + + + + + CT17 
72 cottontail 11/28/73 + + + + + + + + + + CT18 
73 cottontail 11/29/73 + + + + + + + + + + CT19 
74 cottontail 11/29/73 + + + + + + + + + + CT20 
75 cottontail 11/30/73 + + + + + + + + + + CT21 
76 cottontail 12/01/73 - - + + + + + + + + CT22 
77 opossum 12/03/73 + + + + + + -r -r T- OP26 
TVT 
No. pos./Total 
cottontail 10/22 
opossum 3/25 
fox squirrel 7/24 
raccoon 1/6 
total 21/77 
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APPENDIX D. FIGURES AND PLATES 
<AV 
Fig. 1, States from which A, trivittatus has been reported (from records 
compiled by Carpenter and LaCasse 1955; Carpenter 1968; 1970) 
Fig. 2. States from which trivittatus virus isolations have 
been reported (from data compiled by Sudia et al. 1971b) 
Plate I 
Fig. 3. Aerial photograph indicating the location of the study area at the 
eastern edge of the Iowa Conservation Commission Nursery with respect 
to the intersection of U.S. Highways 30 (east-west) and 69 (north-south) 

Fig. 4. Detailed map of the study area, located at the eastern 
edge of the Iowa Conservation Commission Nursery, Ames, 
Iowa. |c=culverts; CS=coniferious stands; DP=deciduous 
stands; Plpproperty line; PS=packing shed; R=road; S= 
stream; SP=settlement pond; 1, 2, and 3 (encircled)= 
locations of sentinel rabbits in 1973 and also the 
location of CDC miniature light traps later that year; 
M (encircled)=location of Malaise trap; X (encircled)= 
location of 4th CDC miniature light trap3 

Plate II 
Fig. 5, Blood-fed A. trivittatus mosquitoes, [From 
left to right, the abdominal condition of 
these three mosquitoes was judged (i), (ii) 
and (iii)J 
Fig. 6. Blood-filled mosquito abdomen is separated from 
the thorax 
Fig. 7, Phosphate buffered saline is added to tubes 
containing the mosquito blood meal 
Fig. 8. Mosquito blood-meal extracts vary in color 
depending upon the volume and freshness of 
the blood meal 

Plate III 
Fig, 9. Mosquito blood-meal extracts and antisera 
are placed on wax paper with Pasteur pipettes 
Fig. 10. One third of a capillary tube is filled with 
antiserum 
Fig, 11. The mosquito blood-meal extract (antigen) is 
drawn into the tube until the capillary tube 
is approximately two thirds filled 
Fig, 12. The filled capillary tube is inverted into a clay 
strip so that the antiserum underlies the antigen 
Fig, 13. Capillary precipitin tests, held in a clay strip, 
are incubated at 27° C and read at 1, 2, 4, and 
24 hour intervals 
Fig, 14. Precipitin reactions result from the mixing of 
the mosquito blood-meal extract and the homologous 
vertebrate antiserum 

MOSQUITO 
BLOOD MEAL 
MAMMAL 
(+) (-) 
(-) DOG BOVINE HORSE RABBIT OPOSSUM AMPHIBIAN-
REPTILIAN 
RACCOON SQUIRHEL CAT MAN 
Fig. 15. Scheme for the identification of mosquito blood meals by the capillary precipitin test. 
Plate IV 
Fig. 16. Ketaset (ketamine hydrochloride), an 
anesthetic, is administered to a trapped 
opossum before a blood sample is taken 
Fig. 17. Blood is withdrawn from anesthetized opossum 
by cardiac puncture 
Fig. 18. A leather punch is used to punch a hole in 
the pinna before tagging 
Fig. 19. The opossum is tagged for future recognition 

Plate V 
Fig. 20. Malaise trap 
Fig, 21. Dry-ice baited, battery operated, CDC 
miniature light trap 
Fig. 22. A sentinel rabbit, held in a restraining 
box, is bled from the marginal ear vein 
Fig. 23. A sentinel rabbit cage wired to a tree 
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Fig. 24. Seasonal distribution of A. trivittatus for Ames, Iowa, 1973 
